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Expression of Cinnamic Acid 4-Hydroxylase Chimeric Gene Fused with Sesquiterpene Cyclase
Promoter from Hot Pepper in Tobacco. Lee, Kyung-Min, Yong-Hwi Yoon, Kil-Ung Kim, In-Jung Lee
and Dong-Hyun Shin*. Department of Agronomy, College of Agriculture and Life Science, Kyungpook National
University, Daegu 702-701, Korea — Tobacco transformants harboring cinnamic acid 4-hydroxylase gene
(C4H) fused with susquiterpene cyclase promoter was developed in order to regulate biosynthesis of
phenolic compounds by the expression of the introduced gene. Twenty transformants for each specific
promoter were used to analyze the incorporation of the chimeric genes by PCR and Southern blot
analysis. PCR products of NPTII (neomycin phosphotransferase) gene (553bp) were detected in the
transgenic tobacco plants. The incorporation of the chimeric gene was confirmed in the Southern blot
analysis. C4H activity in the transgenic plants was elevated by UV-irradiation and its level was higher

compared to that of control plants.
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Fig. 1. The C4H gene cassettes with specific promoters in plG121-Hm. CaMV 355 promoter was used as control. 3, 4, 6, cyc600:

sesquiterpene cyclase promoter.
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Fig. 2. Regeneration of transgenic tobacco plant.
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AMEH il PCR 22l
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T B2 F& £4317] 918k PCR Wyoz 32 A
FAHE EAsEh 2 HEA ] F29E NPTI (neomycin
phosphotransferase) gene2- primer2 A8-3l97 94T 18,
60C 20z, 72 18§ 35 cycleZ WH3-AlATh NPT-1I gene
& binary vector pIG121-Hme] A&} Fx 24 PCRo} o3

A : Cocultivation with Agrobacterium, B : Callus induction, C : Shoot induction, D : Root induction, E, F : Transgenic tobacco

in pot.

Table 1. Development of transgenic plant with CASC-C4H gene constructs

Plant growth rate No. of Induction of No. of Rate of transgenic
Gene constructs leaf-disc(A) calli.(%) transgenic plant(B) plant(B/A%)
plG121-3-C4H 200 88.3 24 12.0
plG121-4-C4H 200 825 42 21.0
plG121-6-C4H 200 73.3 28 14.0
pIG121-cyc600-C4H 200 758 45 25
pIG121-355-GUS 200 65.8 25 12.5
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Fig. 3. Histochemical localization of GUS expression in transgenic plants containing the CASC-GUS constructs. A, B : callus, C,

D : leaf
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Fig. 4. Detection of NPTII gene from transgenic tobacco lines
by genomic PCR. M : KB-Ladder marker, Lane 1: wild
type (control), Lane 2~5:-3 - C4H construct, Lane 6~
9:4 - C4H construct, Lane 10~13: -6 - C4H construct,
Lane 14~16:cyc600 - C4H construct, The arrow indi-
cates 553 bp.
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Fig. 5. Genomic Southern biot hybridization of transgenic
tobacco.
The total genomic DNA (154g) was digested with Hind
M and Pst1, seperated on 0.8% agarose gel, trans-
ferred on a nylon membrane, and hybridized with
NPTI probe. The arrow indicates about 1 kb.
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Fig. 6. C4H enzyme activites in transgenic tobacco in after
UV-irradiation.
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